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INTRODUCTION
Infertility is one of the most serious medical issues that 
has dramatically increased in our country and world-
wide, especially in a recent years [1]. Sterility is almost 
identically represented in both men and women (from 
30% to 40%) and is caused by a various number of fac-
tors [2,3]. Certain factors that cause infertility can only 
be successfully overcome by using assisted reproduc-
tion methods and most often in vitro fertilization (IVF) is 
the only possible path to parenting. The development 
of medicine in the fi eld of infertility treatment and in 
artifi cial reproductive technologies (ART) allows 80% 
of couples to achieve their goal and become parents. 
However, despite the progress in reproductive medi-
cine, infertility progresses too. Thus, а crucial direction 
in biomedicine today is the development of new ap-
proaches for infertility treatment. Extensive research 
dedicated to this problem clearly shows that sterility 
is a disease of modern society and that lifestyle has 
a substantial impact on the development of sterility. 
In particular, it has been shown that bad nutrition, i.e. 
specifi c nutritional factors signifi cantly infl uence hu-
man (in)fertility [4]. What is encouraging when we talk 
about nutrition is the fact that nutritional factors are 
easily interchangeable and that simple modifi cation of 
diet pattern can have a huge impact on (in)fertility. 
Healthy dietary pattern among both men and 
women of reproductive age includes foods which are 
dense in specifi c nutrients needed for hormonal func-
tion, production and balance, fetal development, egg 
health, sperm health, blood health and much more. 
Although the meaning of unhealthy dietary pattern to 
some extent varies across the studies, it have remark-
able overlaps in diets rich in calories [5], trans-fatty 
acids (TFAs), saturated fats [6] or cholesterol [7] that 
have been associated with testicular disruption, im-
pairments in spermatogenesis, menstrual dysfunction, 
anovulation, infertility, miscarriage, and pregnancy 
complications [8,9]. On the other hand, diet rich in fi -
ber, whole grains, fruits, vegetables, fi sh and olive oil, 
folate and lycopene; the use of vegetable rather than 
animal proteins, full-fat dairy products, food with re-
duced glycemic index and unsaturated fats have been 
shown to improve fertility in women and quality of se-
men in men, ART outcomes and chance of pregnancy 
[10–12] (Scheme 1). 
How diet is important to fertility best exemplifi es 
the Harvard study [13] in which 18555 married women 
without a history of infertility were followed up as they 
attempted pregnancy or became pregnant during an 
8 year period. Results showed that consuming 5% of 
total energy intake as vegetable protein rather than as 
animal protein was associated with a more than 50% 
lower risk of ovulatory infertility. In addition, women 
with higher intake of mono-unsaturated over trans-fat 
ratio, vegetable over animal protein, high-fat over low-
fat diary, a decreased glycemic load, and an increased 
intake of multivitamins had lower rates of ovulation 
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disorders [13]. Diet consisting of the aforementioned 
food groups is Mediterranean diet which is clearly 
shown to be benefi cial on achieving clinical pregnancy 
and live birth among non-obese women, but specifi -
cally those below the age of 35 [14]. The same holds 
true for men. Namely, it has been shown that healthy 
dietary pattern, such as Mediterranean type of diet has 
been strongly associated with better semen quality pa-
rameters worldwide [15–17]. In addition, the healthy 
dietary pattern has been shown to be associated with 
decrease in sperm DNA fragmentation index [15]. 
Generally, infertility caused by nutritional factors is 
associated with changes in the synthesis and activity of 
hormones, or quality of gametes. Estrogen, the main 
sexual hormone in women is produced in two places in 
the body, ovaries and adipose tissue. High or low lev-
els of body fat aff ect the synthesis of estrogen. These 
changes in the production of estrogen may cause per-
manent or temporary infertility, since the disorder of 
menstrual cycle or ovulation. The general rule is that 
people who have a body mass index (BMI) below 20 or 
over 30 are out of weight range for achievement of op-
timal fertility. Underweight, namely, weighting 10–15% 
less than an ideal body weight can result in a disturbed 
menstrual cycle [12]. On the other hand, a slight in-
crease in body weight in women with extremely low 
percentage of body fat can improve fertility. In obese 
women insulin resistance adversely aff ects fertility [18]. 
Women with a BMI over 30 have bad endometrial re-
ceptivity, and thus a signifi cantly higher percentage of 
spontaneous abortions (13.6% compared to 10.7% in 
women with normal BMI) and lower rates of pregnancy 
(38.3% vs 45.5%) [19,20]. Obesity is common in wom-
en of reproductive age, with 38.3% of women over 20 
years of age classifi ed as obese [8]. In addition, assisted 
reproduction is less eff ective in overweight and obese 
women, with lower pregnancy and live birth rates, and 
increased incidence of pregnancy loss [8]. 
Obesity aff ects the fertility of men too. An increase 
in BMI of only 3 units signifi cantly reduces sperm pa-
rameters [21], and increases the number of mutations 
in the DNA of spermatozoa [22]. Also, the lack of body 
weight or excessive accumulation of fat in the abdomi-
nal area is associated with reduced synthesis of testos-
terone and consequently poor sperm quality [23]. Many 
factors may explain the relationship between over-
weight and poor sperm parameters, which includes al-
terations in hormones, such as decreased testosterone, 
increased estradiol, and elevated endorphins that can 
impact sperm production; hyperinsulinemia, which 
may mediate a decrease in sex hormone-binding glob-
ulin in obese men; a rise in scrotal temperature caused 
by fat tissue accumulation; and an increased accumu-
lation of toxic substances in fatty tissue [24]. 
Luckily, negative eff ects of obesity on the fertility 
of both men and women may be reversible. Numerous 
studies have shown that normalization of body fat in-
fl uences the levels of reproductive hormones and con-
sequently improved fertility. The best way to maintain/
achieve an ideal body weight and good reproductive 
performance is to eat a healthy, balanced diet. Still, 
there are specifi c nutrients and food categories that are 
particularly important for reproductive function bot in 
women and men. First, macronutrients are required – 
fats, carbohydrates and protein. Then there are essen-
tial vitamins and minerals (micronutrients), cholesterol 
and fi ber. Importance of this nutrients on human fertil-
ity are summarized below. 
MACRONUTRIENTS
Carbohydrates
Dietary carbohydrates impact fertility by infl uencing 
glucose homeostasis and insulin sensitivity, which in 
turn aff ects ovarian androgen production and ovarian 
function [25]. Data from the large prospective cohort 
of healthy women in the Nurse’s Healthy Study II (NHS-
II), revealed that both total carbohydrate consumption 
and glycemic load were associated with higher risks 
of ovulatory infertility [26]. Accordingly, it has been 
shown that reduction in dietary carbohydrates among 
women with polycystic ovary syndrome improved in-
sulin sensitivity and enhance ovulatory function [27]. 
In the line with this are results showing that constit-
uents of whole grains, which have a benefi cial eff ects 
on glucose metabolism, increase fertilizing potential 
by increasing insulin sensitivity [28]. Also, women who 
had higher preconception intake of whole grains is as-
sociated with higher rate of live birth [29]. High dietary 
load of carbohydrates negatively impact men fertility 
too. A recent study associated high intakes of refi ned 
carbohydrates and the ensuing high blood glucose 
levels with a decreased sperm count in young men 
[30]. According to systematic review that covers two 
decades, as carbohydrate intake and dietary glycemic 
load increase sperm concentration and semen quality 
decreased, unrelated to the male years [31].
Scheme 1. Impact of nutritional factors on human fertility
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Dietary fats
Fatty acids (saturated, SFA; monosaturated, MUFA and 
polyunsaturated, PUFA) are very important for numer-
ous reproductive functions in humans. In men, compo-
sition of sperm cell membrane is of utmost importance 
for proper sperm function, i.e. crucial sperm fertilizing 
processes – capacitation, acrosome reaction, sperm-oo-
cyte fusion [1]. As sperm matures, the amount of PUFA 
(especially docosahexaenoic acid, DHA) increases. Con-
sumption of food rich in these fatty acids modifi es com-
position of sperm membrane and consequently, semen 
quality [32]. Higher intake of omega-3 PUFAs has been 
related to increased population of morphologically 
normal sperm [32], and increased sperm count [30]. 
Walnuts contain large concentration of omega-3 fatty 
acids, and supplementation of young men consuming 
Western diet with 75 g/d for 12 weeks signifi cantly im-
proved all functional parameters of sperm, compared 
to control subjects [32]. In female, fatty acids are used 
as energy substrates during oocyte maturation and 
early embryo development [33]. As a precursor for 
prostaglandins and steroid hormones, they are also vi-
tal for implantation and pregnancy maintenance [33]. 
Accordingly, intake of DHA has been shown to be asso-
ciated with increase in total level of estradiol and lower 
risk of anovulation [34]. On the other hand trans fatty 
acids have deleterious eff ects on reproductive func-
tions both in men and women. These fatty acids are pri-
marily found in commercially baked and fried food, and 
after consumption they accumulate in the testis, lead-
ing to defective spermatogenesis, poor semen quality 
and subfertility [32,34]. Trans fat intake was associated 
with hormonal disables [35], increased ovulatory infer-
tility [12] and reduced fecundability [33]. 
Proteins
Proteins are micro nutrients that are vital both for 
conception and pregnancy. They are responsible for 
building and repairing cell, producing hormones and 
a healthy reproductive functions. However, proteins 
from diff erent foods are diff erent in their eff ects on 
reproductive functions in both sexes. The main sourc-
es of protein in human nutrition are milk (dairy) and 
meat. Generally, literature on the relationship between 
dairy product intake and human fertility is inconclu-
sive. While one study reported few associations be-
tween preconception dairy intake and fertility in two 
populations of reproductive-aged women [33], NHS II 
reported no associations between total intake of dairy 
products and risk of infertility [36]. In terms of eff ects 
of fat percent in dairy products, it has been report-
ed association of full-fat dairy products intake with 
a lower risk of ovulatory infertility and association of 
low-fat dairy products and a high ovulatory infertility 
risk [36]. Similar inconsistence was observed in male 
population. Here some studies suggested dairy as a 
possible risk for poorer semen parameters while other 
did not support this standpoint [32]. While few stud-
ies reported that intake of full-fat dairy products was 
adversely related to normal sperm morphology and 
motility, cross-sectional study among fertility patients 
in the Netherlands reported no correlation between 
dairy intake and semen quality [15]. Studies about re-
lation between meat intake and semen quality gener-
ally suggest that red meat have an adverse eff ects. Two 
cross-sectional studies reveled lower sperm concentra-
tion and motility and morphology in men who con-
sumed higher amounts of processed meat [30,32]. In 
women, results from an infertility cohort study showed 
that blastocyst formation during embryo development 
was aff ected negatively by consumption of red meat 
and positively by consumption of fi sh [33]. Also, ovula-
tion was negatively aff ected by increased meat intake 
among NHS-II participants [12].
MICRONUTRIENTS
Folic acid
In addition to its benefi cial role in preventing neural 
tube defects in infants, folic acid is important for nor-
mal reproductive functions both in women and men 
[32,33]. Namely, it has been shown that subfertile wom-
en who took a multivitamin containing 400 μg of folic 
acid for three months had a 26% of pregnancy compar-
ing to women in placebo group, who had 10% of preg-
nancy [37]. Explanation for this relays in a fact that mul-
tivitamin users had approximately one third lower risk 
for developing ovulatory infertility compared to non-
users. Similarly, Biocycle study reveal that folate intake 
decreased frequency of anovulation of young healthy 
women, while Danish study reported shorter time to 
pregnancy in pregnancy planners [33]. In addition, 
favorable eff ect of folic acid supplementation on ART 
outcomes has been shown among subfertile women 
[37]. In men, folic acid intake improved sperm count, as 
well as proportion of motile spermatozoa [32,38]. Also, 
seminal plasma folate emerged as very important for 
sperm DNA integrity and sperm aneuploidy [39]. Nev-
ertheless, dose-response benefi t of folate seems to be 
beyond the recommended for the prevention of neural 
tube defects and testing oriented to dose determina-
tion still running. However, current evidence based on 
such benefi cial data, strongly recommend folic acid 
supplementation before and during pregnancy.
Vitamins A, C, D, E 
Data concerning eff ects of vitamins on fertility have 
some limitations particularly in studies on females, 
where multivitamins rather than monosubstances, 
were tested. Thus, the eff ect cannot always be abso-
lutely attributed to one substance. Anyway, positive 
eff ects of these substances on human fertility deserves 
further attention. Vitamin C seems to be very import-
ant for sperm functioning. Namely, it was shown that 
administration of 200 and 1000 mg of vitamin C daily 
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signifi cantly improved sperm quality [39], as well as 
administration of combination of vitamin C and E [39]. 
Also, a signifi cantly higher seminal vitamin C level in 
fertile vs. infertile individuals, as well as a correlation be-
tween seminal vitamin C and the percentage of sperm 
with normal morphology was shown by Colagar and 
Marzony [40]. In women with luteal phase defects, dai-
ly substitution of 750 mg of vitamin C for a six months 
signifi cantly increased level of progesterone and estro-
gen, as well as pregnancy rate [39]. A several studies re-
vealed an improvement of various sperm parameters, 
as well as a higher pregnancy rate after substitution 
with 300–600 mg per day of vitamin E [39]. Also, serum 
concentrations of retinol and α-tocopherol in men with 
normal sperm parameters were signifi cantly higher 
than in those with oligozoospermia and asthenozo-
ospermia [41]. Prospective studies of vitamin A and hu-
man fertility tested mixed substances only. Data from 
these studies revealed an increased sperm count after 
therapy with a mix of antioxidants containing 0.06 IU/
kg vitamin A [39] and improved conception rate, pro-
gesterone level and rate of mid luteal days in women 
supplemented with multivitamin containing 3600 IU of 
vitamin A [39]. Despite the shown positive correlation 
between vitamin D and sperm motility and morphol-
ogy [32], as well as on various reproductive processes 
in women, these data are based on association and in 
vitro studies and should therefore be interpreted with 
caution. 
Selenium, Zinc, Iodine, Coenzyme Q10
Both selenium and iodine are important for synthesis 
of thyroid hormones. Considering that thyroid dysfunc-
tion lead to impaired spermatogenesis it is clear that 
both iodine and selenium defi ciency infl uence male 
infertility. Accordingly, it has been shown that combi-
nation preparations containing 100–200 μg of these 
elements achieved benefi cial eff ects on several sperm 
parameters [42,43]. In women, patients with unex-
plained infertility had signifi cantly decreased follicular 
selenium concentrations compared with those with a 
male-related cause of infertility [44]. Apart of its role in 
protein synthesis, zinc is very important for human re-
production. Sperm motility, as well as sperm count and 
morphology signifi cantly increased after substitution 
with 400 mg of zinc sulfate alone [45] or along with 5 
mg of folic acid [46]. Cross-sectional studies showed a 
direct link between the coenzyme Q10 concentrations 
in the seminal fl uid and sperm count and motility [47], 
while a prospective study showed an improvement in 
sperm motility after 6 months of therapy with 200 mg 
of coenzyme Q10 [48]. Studies performed on females 
have a limitation in the sense that multivitamins con-
taining Zn have been used instead of monosubstance 
and due to that, benefi cial eff ects of these treatments 
on reproductive outcome of female, cannot be attribut-
ed to one substance (Zn in this case).
CONCLUSION
Finally, taking all this into account it can be concluded 
that modifi cation of diet pattern may have huge impact 
on (in)fertility. Precisely, balanced healthy diet of each 
individual before and during conception attempts can 
be vital for improving fertility and achieving signifi cant 
positive impact on reproductive health of couples. 
Also, apart from nutritional modifi cations, supplements 
can support the quality of gametes and help to treat 
infertility. Thus, given the benefi cial eff ects of a healthy 
diet on reproductive outcome, there is an urgent need 
for integration of nutritional counseling into infertility 
treatments.
We do hope that this approach, which involves 
change in bad nutritional habits, especially in cou-
ples who are undergoing IVF, could enhance their re-
productive performance and effi  ciency of treatment, 
perhaps even reduce the need for invasive and costly 
high-technological fertilization procedures.
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UTICAJ ISHRANE NA FERTILITET KOD LJUDI
Kratak sažetak
Neplodnost je jedan od najtežih medicinskih problema koji je dramatično 
u porastu širom sveta. Obimna istraživanja posvećena ovom problemu 
jasno su pokazala da je neplodnost bolest modernog društva i da ishrana 
ima veliki uticaj na razvoj steriliteta. Iz tog razloga, uticaj specifi čnih nutri-
tivnih faktora, tj. specifi čnih tipova ishrane je uvršćen u ovaj pregled. Ono 
što ohrabruje jeste činjenica da modifi kacija načina ishrane može pomoći 
parovima da spontano ostvare trudnoću, ili da povećaju šanse za trudnoću 
in vitro fertilizacijom (IVF).
Ključne reči: Sterilitet, ishrana, gojaznost, masti, ugljeni hidrati, proteini, 
mikronutrijenti
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